The documentation and process

conversion measures necessary to

comply with this revision shall be RIL-5-19500/544A(USAF)
completed by 21 April 1994 21 January 1994
SUPERSEDING

KIL-5-19500/544(USAF)
6 August 1980

MILITARY SPECIFICATION

SEMICONDUCTOR DEVICE, TRANSISTOR, NPN, SILICON, POWER
TYPES 2N5152, 2N5154, 2N5152L, 2NS154L, JAN, JANTX, JANTXV, JANS, JANHC, AND JANKC

This specification is approved for use by all Depart-
ments and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers the detail requirements for NPK, silicon, power transistors for use
in high-speed power-switching applications. Four levels of product assurance are provided for each device
type as specified in MIL-5-19500 and two levels of product assurance for die (element evaluation).

1.2 Physical dimensions. See 3.3 (T0-5, T0-3%) and figures 1 and 2 (die dimensions).

1.3 Maximum ratings.

P 1’ PT gl ch VCEU VEm Ic .[c !’ Reverse Safe Tstg
Tp = +25°C |T¢ = 425°¢ pulse 4/} operat- and
energy ing area | T
- N Vdec |vde | vdc |Adec|ade o) See o
1 11.8 100 80 5.5 2| 10 15 figure -65 to
3 +200
1/ Oerate linearly 5.7 mW/°C for Ty > +25°C
2/ oberate linearly 66.7 aW/°C for T¢ » +25°C
3/ This value applies for Pw < 8.3 ms, duty cycle < 1X '
4/ This rating is based on the capability of the transistors to operate safely
in the unclamped inductive load energy test circuit of figure &.
1.4 Primary electrical characteristics at Tg¢ = +25°C.
| ez A/ [htel Vee(sat)2 1/ [Vee(sar2 1/ {Cobo RoJa |Redc
Limits VCE =5V VCE=5V 1c=5Adc Ic=sAdC VcB=1DVdC
Ig=2.54A I¢ = 500 oA de |Ig = 500 mA de Iz = 500 wA de |1 =0
£ = 10 MHz f =1 Hhz
2N5152 2N571%4 |2N5152 2N5154
2N5152L 2N5154L|2N5152L 2NS154L
Min 30 70 -] 7 )
| max 90 200 2.2 1.5 250 175 | 15

1/ Pulsed (see 4.5.1)

Beneficial comments (recommendations, odditions, deletions) and any pertinent data which may be
of use in improving this document should be addressed to: Commander, Defense Electronics Supply
Center, ATTN: DESC-ECT, 1507 Wilmington Pike, Dayton, OH 45444-5270, by using the standardization
Document Improvement Proposal (DD Form 1426) appearing at the end of this document or by letter.
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Distribution statement. Approved for public release; distribution is unlimited.
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HOTES:
1. Dimensions are in inches.
2. Metric equivalents (millimeters) are in parenthesis.
3. Metric equivalents are given for general information only.
4. Unless otherwise specified, tolerance is =.005 (0.13 mm}.
5. The physical characteristics of the die are;

MIL-5-19500/544A(USAF)

Thickness: .008 (0.20 mm) te .012 (0.30 mm), tolerance is +,005 €0.13 mm).
000 A minimum, 50,000 A

Top metal: Aluminum, 40

Back metal: Gold 2,500 A minimum, 3,000 A nominal.

Back side: Collector.
Bonding pad: B
E

.015 (0.38 mm) x .0072 (.183).
015 (0.38 mm) x .0060 (.132).

nominal.

1 Dimensions |
1 Ltr Inches Millimeters

| Min Max Min Max ‘
i A 117 .27 2.97 3.23 |

FIGURE 1. JANHCA and JANKCA die dimensions.
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NOTES:

VOB S
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t |
' Dimensions ,
l Ltr Inches Millimeters |
Min Max Hin Max |
A .095 105 2.4 2.66 |
Dimensions are in inches. Inches om
Metric equivalents (millimeters) are in parenthesis. .005 0.13
Metric equivalents are given for general information only. .0078 0.198
Unless otherwise specified, tolerance is £.005 (0.13 am). .n2  0.30
The physical characteristics of the die are; .030 9-76
Thickness: 0078 (D.19B mn) pominal, tolierance is +.005 (0.13 mm). 095 2.4%
Top metal: Aluminum, 25,000 A minimum, 33,000 A nominal. 105 2.66

Back metal: Gold 1,500 A @inimum, 2,500 A nominal.
Back side: Collector.
Bonding pad: .012 (0.305 om) min. x .030 (0.761 mm) min.

FIGURE 2. JANHCB and JANKCE die dimensions.
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2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 specifications, standards, and handbooks. The following specifications, standards, and handbooks
form a part of this document to the extent specified herein. Unless otherwise specified, the issues of
these documents are those Listed in the issue of the Department of Defense Index of Specifications and
Standards (DODISS) and supplement thereto, cited in the solicitation (see 6.2).

SPECIFICATION
MILITARY
HIL-5-19500 - Semiconductor Devices, General Specification for.
STANDARD
MILITARY
MIL-STD-750 - Test Methods for Semiconductor Devices.

{Unless otherwise indicated, copies of the federal and military specifications, standards, and handbooks
are avaitable from the Standardization Documents Order Desk, Building 4D, 700 Robbins Avenue, Philadelphia,
PA 19111-5094.)

2.2 Order of precedence. In the event of a conflict between the text of this document and the references

cited herein, the text of this document takes precedence. HNothing in this document, however, supersedes
applicable laws and regulations unless & specific exempticn has been obtained.

3. REQUIREMENTS

3.1 Associated detail specification. The individual item requirements shall be in accordance with MIL-5-
19500, and

L8t )

as specified herein.

3.2 Abbreviations, symbols, and definitions. The abbreviations, symbols, and definitions used herein
shall be as specified in MIL-5-19500.

3.3 Design, construction, and physical dimensions. The design, construction, and physical dimensions
shall be as specified in figures 1 and 2 herein (JANHC and JANKC) and in KIL-$-19500 appendix F, figure 8
{T-1A (L-suffix) and T-1C (no suffix)}.

3.3.1 Lead finish. Lead finish shall be in accordance with MIL-5TD-750 and MIL-S-19500. Where a choice
of Llead finish is desired, it shall be specified in the acquisition document (see 6.3).

3.3.2 tCurrent density. Current density of internal conductors shall be as specified in 3.6.5 of
MIL-5-19500.

3.4 Marking. Marking shall be in accordance with MIL-5-19500.
4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection shalt be in accordance with MIL-5-19500, and as
specified herein.

4.2 Qualification inspection. Gualification inspection shall be in accordance with MIL-5-19500.

ri - Jr mead s sl S E3
4.2.2 JAHHC and JANKC devices. Quali
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4.3 Screening (JANTX, JANTXV, and JANS levels only). Screening shall be in accordance with MIL-5-19500

(table 11), and as specified herein. The following measurements shall be made in accordance with table I
herein. Devices that exceed the Limits of table I herein shall not be acceptable.

Screen (see table II

of MIL-5-19500 Measurement
JANS level JANTX and JANTXV levels
9 Icggr  and hegp Not applicable
Iegsy  @md hepp o 81cest
1 = 10X of inE%ial value or Irggr  and hepp
100 nA dc, whichever is
greater. Ahppa = 220%
12 See 4.3.1 See 4.3.1
13 Subgroup 2 of table 1 Subgroup 2 of table 1
herein: Alegpgq = +100X of herein: 8Icpgy = +100X of
initial value or 100 nA initial value or 100 nA
whichever is greater whichever is greater
4 hpgp = +20% 8 hpgp = 120X

4.3.1 Screening (JANC). Screening of JANC die shall be in accordance with HIL-5-19500, appendix H. As a
ninimum, die shall be 100-percent probed to insure compliance with group A, subgroup 2.

4.3.2 Power burn-in conditions. Power hurn-in conditions are as follows: T, = Room ambient as defined in

the general requirements of MIL-STD-750, 4.5. -

Vg =40V H Y Py = 1.0 ¥ {min)
NOTE: No heat sink or forced air cooling on the device shall be permitted.

4.4 Quality conformance inspection. Quality conformance inspection shall be in accordance with
MIL-S-19500.

4.4.1 Group A inspection. Group A inspection shall be conducted in accordance with HIL-5-19500 and
table 1 herein. End-point electrical measurements shall be in accordance with the sppliceble steps of
table 11 herein.

4.4.2 Group B inspection. Group B inspection shall be conducted in accordance with conditions specified
for the subgroup testing in table IVa (JANS} and table IVb (JANTX and JANTXV) of MIL-S-19500 and as follows,
Electrical measurements (end-points) and delta requirements shall be in accordance with the applicable steps
of table II herein.

4.4.2.1 Group B inspection, table IVa (JANS) of MIL-5-19500.

Subgroup Method Condition

B4 1037 Pt = 1.0 ¥ min., VCB = 40 1 V¥ dc; Tp = +25°¢C £3°¢, ton * loff
= 3 minutes minimum for 2,000 cycles.

BS 1027 Veg = 20 V dc; T, = +275°C 5°C for 96 hours. Adjust as required
by the chosen Ty to give an average lot T, = +275°C. Harking
legibility requirements shall not apply.

886 AN See 4.5.2.

v
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4.4.2.2 Group B inspection, teble IVb (JAN, JANTX, and JANTXV) of MIL-$-19500.

Subgroup Method Condition
B3 1027 ch =40V dC; PT =1 w, TA = +25°C.
a5 313 See 4.5.2,

4.4.3 Group € inspection. Group € inspection shall be conducted in accordance with the conditions
specified for subgroup testing in table IV of MIL-5-19300. Electrical measurements (end-points) and delta
requirements shall be in accordance with the applicable steps of table II herein.

Subgroup Method Condition
€2 2036 Test condition E.
Ccé 1026 ch = 40 v dc; PT =1W, TA = +25°C.

4.5 Methods of examination_and test. Methods of examination and test shall be as specified in the
appropriate tables and as follows:

4.5.1 Pulse measurements. Conditions for pulse measurements shall be as specified in Section 4 of
MIL-STD-750.

4.5.2 Thermal resistance. Thermal resistance measurements shall be conducted in accordance with method
3131 of MIL-5TD-750. The following details shall apply:

a. Collector current magnitude during power application shall be 500 mA dc.
b. Coflector to emitter voltage magnitude shall be 10 Vv de.
c. Reference temperature measuring point shall be the case.

d. Reference temperature measuring point shall be within the range +25°C s Tp = +35°C. The chosen
reference temperature shall be recorded before the test is started.

e. Mounting arrangement shall be with heat sink to case.
f. Maximum Limit of Ryye shall be 15.0°C/W.

4.5.3 Inspection conditions. Unless otherwise specified herein all inspections shall be conducted at a
case temperature (Tc) of +25°C.

6
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TABLE I. Group A inspection.

See footnote at end of table.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T15:13Z
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Inspection 1/ MIL-STD-750 Symbol Limits Unit
#ethod tonditions Min Max
subgroup 1
Visual and sechanical 207
inspection
Subgroup 2
Breakdown voltage, on Bias condition D, V(BRICEO 80 v de
collector to 1c = 100 @A dc
emitter Ig =10
Pulsed (see 4.5.1)
Collector to emitter 3041 | Bias condition €, Ieesq 1.0 |uA de
cutoff current Vegp = 60 V de
Vgg = 0
Collector to emitter 3041 Bias condition C, Icesp 1.0 | mA dc
cutoff current Veg = 100 V de
Vgg = 0
Collector to emitter 3044 Bias condition D, Icgg 50 |pA dc
cutoff current Veg = 40 V de
13 = 0
Emitter to base 3061 Bias condition D, Teaom 1.0 |uA dc
cutoff current Veg = 4 V dc
lc =0
Emitter to base 3061 Bias condition D, Iego? 1.0 | mA dc
cutoff current VEg = 5.5 ¥V dc
Ic =0
Forward current 3076 Vegp = 5 Vde hggq
transfer ratio 1¢ = 50 mA de
2N5152 20
2N5154 50
Forward - current 3076 | Veg =5 Vdc hpga
transfer ratio I¢ = 2.5 Ade
Pulsed (see 4.5.1)
eN5152 30 90
2N5154 70 200
Forward - current 3076 Veg = 5 v dc hegx
transfer ratio Ic=5Adc
Pulsed (see 4.5.1)
25152 20
2N5154 40
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See footnote at end of table.

Check the source to verify that this is the current version before use.
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TABLE 1 Group A inspection ~ Continued.
Inspection 1/ MIL-STD-750 Symbol Limits unit
Method Conditions Min | Max
Subqroup 2 - Continued.
Base-emitter voltage 2066 Test condition B, Vee 1.45 | v dc
{nonsaturated) Veg = 5 Vv dc
lc = 2.5 A dc
Pulsed (see 4.5.1)
Base-emitter saturation 3066 Test condition A, VaE(sat)1 1.45 | Vv de
voltage I = 2.5 A dc
IB = 250 mA dc
Pulsed (see 4.5.1)
Base-emitter saturation | 3066 Test condition A, VBE(sat)2 2.2 | Vdc
voltage ir =5 A de
18 = 500 mA dc
Pulsed (see 4.5.1)
Collector-emitter 3071 g =2.5Aade VeE(sat)d 0.75 | v de
saturation voltage Ip = 250 mA dc
Pulsed (see 4.5.1}
Collector-emitter 307 Ir =5 A dc Vep(sat)?2 1.5 | v de
saturation voltage 1p = 500 mA dc
Pulsed (see 4.5.1)
Suharoun ¥
Subgroup 3
High temperature Te = #150°C
operation:
Cotlector to emitter 3041 Bias condition A Icex 500 |uA dc
cutoff current Veg = 60 V de
VBE = -2 ¥ dg
Low temperature Te = =55°C
operation
Forward - current 3076 | Veg = 5 ¥ dc hEg4
transfer ratio Ic = 2.5 Adc
Putsed (see 4.5.1}
2N5152 15
2N5154 25
Subgroup 4
Common-emitter, small- 3206 | Veg =5 V de he
signal, short-circuit, Ic = 100 mA dc
forward-current f =1 kHz
trensfer ratio
2N5152 20
2N5154 50
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TABLE § Group A inspection - Continued.

area (d.c.)

Test # 1

Test # 2

Test # 3

See footnote at end of table.

test:
Veg = 0
I¢=0
TC = +25°¢

Pulse condition for each test
t, = 1 sec.

1 eycle

Tc = +25°¢C

(See figure 3)

VCE =58 Vdc
I =2 Ade
VCE=32VdC
Ig = 340 mA dc
Ve = 80 V de
lc = 20 mA d¢

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T15:13Z
Check the source to verify that this is the current version before use.

Inspection 1/ MIL-5TD-750 Symbol mits Unit
Method Conditions Min Max
Subgroup & - Continued.
Magnitude of common- 3306 | Veg =5 Vdc ihta |
emitter, small-signal Ic = 500 mA de
short-circuit, f = 10 MHz
forward-current,
transfer ratio
2H5152 6
2N5154 7
Open-circuit output 3236 Veg = 10 V de Cobo 250 pf
capacitance Ig=0
f =1 Hdz
Switching time I = 5 A dc ton 0.5 ius
Igy = 500 wA dc
lgp = =500 mA dc tg 1.4 |us
Vge(offy = 3.7 ¥V dc tf 0.5 |us
R = & toff 1.5 jps
(See figure 5)
Subaroun 5§
Subaroun 5
sate operating 3055 fre-pulse condition for each
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TABLE I Group A inspection - Continued.
Inspection 1/ MIL-STD-750 Symbot timits | unit
Method Conditions Min Max
Safe operating area Te = +25°¢C
(unclamped inductive) Rgg1 = 1%
RBBz = 100n
L=03mH
RL = 0.10
Vee = 10 V de
VBB1 = 10 v d¢
v = 4 ¥V de
Igy = 10 A dc
(See figure &)
End-point electrical See table II
measurements Steps 1, 2, and 3
Subgroups é and 7
Not applicable

1/ For sampling plan, see MIL-S-19500

10
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TABLE 1I. _Groups B and C Electrical measurements. 1/ 2/ 3/
Steps Inspection &4/ MIL-STD~750 Symbol Limits Unit
Rethod Conditions Min Max
1. |[Collector to emitter 3041 Veg = 60 V de Icesq 1.0 {pA dc
cutoff current cond, C, Vgg = 0
2. |Forward - current 3076 Veg =5 V dc heea
transfer ratio Ip = 2.5 A dc
Pulsed (see 4.5.1}
2N5152 3o S0
2N5154 70 200
3. |Breakdown voltage 301 Bias condition D, V(BR)CEOD 80 V dc
cotlector to I¢ = 100 mA dc
emitter Ig =0
Pulsed (see 4.5.1)
4. |Collector to emitter 3041 Veg = 60 ¥ de Icgs1 5/ 100% of
cutoff current initiel
value or
100 nA
vhichever
is greater
5. |Forward -~ current 3076 Ip =2.5Vvdc Ahpgp 5/ | 220%
transfer ratio Veg = % V dc change
Pulsed (see 4.5.1) from initial
reading
6. [Base to emitter 3066 Test condition A, Vee(sat) 1.45 | ¥ dc
saturation voltage Ig = 2.5 Ade
IB = 250 mA dc
Pulsed (see 4.5.1)

The electrical measurements for table IVa (JANS) of MIL-$-19500 are as follows:

a. Subgroup 3, see table II herein, steps 1, 2, and 6.

b. Subgroups 4 and 5, see table 11 herein, steps 3, 4, 5, and 6.

The electrical measurements for table IVb (JAN, JANTX and JANTXV) of MIL-5-19500 are as follows:

a. Subgroup 2, see table II herein, steps 1, 2, and 3.

b. Subgroups 3 and 6, see table LI herein, steps 4, and 5.

The electrical measurements for table V of MIL-5-19500 are as follows:

a. Subgroups 2 and 3, see table Il herein, steps 1, 2, and 3.

b. Subgroup 6, see table II herein, steps 4 and 5.

See MIL-5-19500 for sampling plean.

Devices which exceed the group A Limits for this test shail not be accepied.

11
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FIGURE 3. HMaximum safe operating area.

SCOPE ®orE
¥im Yee

T

PULSE
GENERALDA

Pl |
(W

v

§i=
- E——

=

CURREKRT PRODBE
tERTRONIN P £042
Qf EQUIVALENT

FIGURE 4. Unclamped inductive load energy test circuit.
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41.3 Vv
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4
E £ 1N914 1NQ14 $IN914 . d an s
LTt Y F W } [1'1}
OO ress 1
%‘, Ragz = AL - 60
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270 pF 1 uF
N
vean wim
] Vgaz *

-— —Vt:-30\0‘

Vagy AV g . .
ADJUST FOR —Z

1g, - 500 mA /T

ROTES:
1. Vgen s & -30 pulse (from O V) into a 50 ohw termination.

The Vg, waveform is supplied by a generator with the following characteristics:
tp. 5 ?5 ns, ty 5 15 ns, Zgyt = 50 ohm, duty cycle s 2X, ty = 20 ps.

3. uaveforms are monitored on an oscilloscope with the following characteristics:
t. s 1 ns, Rj, = 10 Moha, Ci, s 11.5 pF.

4. Resistors must be noninductive types.
5. The dc power supplies may require additional bypassing in order to minimize ringing.
6. An equivalant drive circuit may be used

FIGURE 5. Switching time test cirguit.
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5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance with MIL-5-19500.
6. NOTES

(This section contains information of & general nature that may be helpful, but is not mandatory.)
6.1 HNotes. The notes specified in MIL-5-19500 are appliceble to this specification.

6.2 Complimentary use. The devices specified herein are designed for complimentary use with the
205151 and 2N5153.

6.3 Acquisition requirements. Acquisition documents must specify the following:

a. Title, number, and date of the specification.

b. 1ssue of DODISS to be cited in the solicitation, and if required, the specific issue of individual
documents referenced (see 2.1).

c. Lead finish (see 3.3.7)
d. Product assurance level and type designator.

e. For die acquisition, the JANHC or JANKC designation shall be as specified (see 6.4 and figures 1 and
2).

6.4 Suppliers of JANC die. The qualified JANC suppliers with the applicable letter version
(example JANHCAZN5152) will be identified on the QPL.

JANC ordering information
Manufacturer
PIN 33178 34156
215152 JANHCAZNS152 JANHCB2N5152
2H5154 JANHCAZNS154 JANHCEZNS 154
2M5152 JANKCAZNS152 JANKCB2N5152
2H5154 JARKCAPNS 154 JANKCB2NS152

6.6 Changes from previous issue. Asterisks are not used in this revision to identify changes with
respect to the previous issue due to the extensiveness of the changes.

CONCLUDING MATERIAL

Custodians: Preparing Activity:
Air Forece - 17 Air Force - 17
Review Activities: Agent:
Air Force - 19, B5, 99 BLA - ES
DPLA - €S

(Project 5961-F112)
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